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Programmatic Goal: Protect and restore
fver and stream systems, including
assemblages of stieanm-dependent, living
[espUrces, and the ecological SEVICES THESE

S\/SIEMSIpPIeVvide:




Protect and restore

Programmatic Goal
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What are the data-related challenges
associated with stream; monitering and
ASSEeSsSment programs?

1.) Lack of sufficient (useful) biological information on streams
and rivers; data comparability & accessibility issues

2.) Need tools to support integration & analysis across multiple
spatial and temporal scales (e.g. databases, GIS)

3.) Stream assessment methods require knowledge of
appropriate, regional reference or target conditions

4.) Untested assumptions limit confidence in judgments
- geomorphology versus biology
- blue versus green infrastructure




Project Background & Goals

e Pilot Stream Assessment Study (2000-2001)
Goal: incorporate stream living resources data into NPS

Assessment

e Statewide Watershed Prioritization) — 2002 NPS
Assessment using pilot rr1/%| protocol

 Coastal Zone Stream Assessment (2003)
1.) Expand Stream Database for CZ =+
2.) Enhance NPS prioritization assessment (rr1/5])
3.) Create ‘Virtual Stream’ models for the CZ
“4.) Build 11 15T AR application for the CZ:
INteractive STream Assessment Resource




INSTAR Program Goals

o Develop a comprenensive stieam anad
IVer dataaserand use i iercenauct
RiEracvVe aneieh|eciive;rgeespalial
2SSESSIMENISIORBUCIECOSYSIEmNIEaliNans
fLipleiop)

s ATOVEINCECISIONES P PEI O] Al
IEVEerages anlextensive, new bielogical
database with GIS technoelogy.

e Focus on the Coastal Zone initially but [y
also support statewide assessments Reres®




Expand Stream Database for the
Virginia Coastal Zone (Phase II)

- 4 major drainages (Potomac, Rappahannock, York,
James) and 71 HUCs representing the Virginia Coastal
Zone

Over 400 stream reaches represented and >100K
records incorporating fishes, macroinvertebrates, fw
mussels, instream habitat, and geomorphology data;
probabilistic sampling

Extensive fieldwork during 2003-04 by VCU personnel,
with assistance from VA DCR and VDGIF staff

Ezlfejasi, most camogranensive sireeim)
cletizlgzisie 1 Vireylnley




Biological

18 IBI metrics
12 RBP Il metrics

others

Candidate Input
Variables for Virtual
Stream Models

Geomorpholoqgy

4 Rosgen-type
classification metrics

In-stream Habitat
20 RHA metrics

Landscape/Physiography

Stream order and link metrics

(Green infrastructure)

www.vcu.edu/cesweb




Virtual Stream Models

Data QA/QC

Graphically assess data for outliers
Make necessary transformations

Data Ordination; DCCA

Fish Data Macroinvertebrate Data Habitat Data

Combined Data Set

Model Creation via SM \




High # intolerant taxa Detrended
High # darter species & Canonical
insectivorous fishes Correspondence
Low # scrapers Analysis (DCCA)

High Chnl alteration & sedimentation
High proportion of dominant spp.
High HBI values; low #EP taxa

VVVVVV.VUU.CUU/IUTOVY T




Virtual Stream Model—Lower Coastal Plain

Virtual Reference Stream (100%) = 0.05(EP) +
0.02(Rich) - 0.19(Chnlalt) - 0.1(Intol) + 0.18(Toler) -
0.05(HBI) + 5.67

=P = Eonenfdfogisfel & Placogisfel ish el
RICh = iSh SPECIES iChRESS (Mative)r =

B e S b
Chinalt: =percent channelialieration <& o .
Intel = percent intelerant SpECIES Sy
Jjeler = number telerant Species
HBI = Hilsenhofi Biotic Index

adjusted R square = 0.72




INSTAR [N\teractive STream Assessment
resource

* Modified Index of Biotic Integrity (mIBI)
 Virtual Stream Assessment (VSA)




Modified Index of Biotic Integrity (mIBl)

1.) TTaxonomic
richness

2, INativVerspecies
[ICHRIESS

SHINUImBER Gifrare;
sreateneadsane
eneaneeread
S[PIECIES

45 NUmiber o nen-
INdIgenoUS Species

5.) Number of critical
Species

6.) Number of tolerant

species

Legend

miBl Score
From 0 to 30
[ ]
-
[ ]13-15
I 6-18
Bl o2

Phase Il
(2002-2004)
INSTAR




Virtual Stream
AS S eS S m e n t (P h aS e I I) National Land Cover data (2001) and Stream Integrity

Percent comparable
to virtual reference
stream models

Developed, Medium Intensity
Developed, High Intensity
Barren

Deciduous Forest

E

10 0 10 20 30 Kilometers
e e Data Source: National Land Cover Data, USGS.




INSTAR Phase Il (2004-2006)

e Expand database to
Include approximately 60
new HUCs in the
Potomac, Rappahannock,
York, and Chowan basins
(30% of the state; >800
sites)

e Incorporate additional
data and GIS layers
(DEQ, USGS, ICPRB)

* Develop ‘designer’
versions of INSTAR
(local gov’t; SOS)

INSTAR Assessment

Legend

Tidewater Zone

[ 65 Hucs
B 25 Hucs
| |18Hucs
[ 40 Hucs




—INSTARES tre aniRe achVASSESSme it

Legend

Stream Reaches
VSS

e 12-3

= T0 - B8

# Hydrology
Sample Sites
Hydrelagic Units
Coastal Zone

By the Center for Envircnmantal
Studies ot Virgina Commorweaith
University.

W vey aduceswab

L . =

2 @\I E This map is not imtended for

:u_a nanvigtional or raguiatory purpEses
! % _

}?}? ﬁ .mRTmsmnpwlsquu-:rsd
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INSTAR Applications

DEQ (Virginia Ceastal Program)
Blue: Infirastructure Assessment

DERNSIFaneN\VateRBPIVisIen)
NS Stalewide Phortizaien

DERNINaRINS eRiEigeNDIVISIon)

VirgniarConsenaionitanesiNEEas
ASSESSIMENL

DOE (Virginia Streamr Alliance)

Stream Restoration Assessment
DEQ (Water) 2006 305(b) report




Utility of INSTAR ?

\Water Assessment and Monitoring

Statewide assessment tool
-Interactive & integrative

-GIS analysis, maps and reports
-augment VSCI with VSA & miBI

-supplement CEDS
-controlled user access
-regional reference conditions

Trend and change detection

TMDL prioritization

305(b) & 303(d) Reports -- 2006




: “| Areas of Ecological Significance and Stream Integrity

-

40
— — ilometers 1:1,150,000
Ecological Significance data (VCLMNA - Prioritized Cores)
courtesy of Virginia Department of Conservation and
Recreation: Natural Heritage Division. Virginia Conservation
Lands Needs Assessment.

www vou edu/cesweb

Legend

Stream Integrity
VSA

12-31

32-44 N

45-55

56- 68

69 -88

Ecological Significance
94 ' -Oustanding
(0 C2-Very Hign
|~ C3-High
(7L C4-Moderate
8% C5-General
5 Wietiand Cores
5 Hydroogic Uniss

& i

Blue-Green
Infrastructure
Integration

Virginia
Conservation
Lands Needs
Assessment
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Features of INSTAR version 2.0

Encapsulaiediniormanon
UserEinenaly interface
Pynamically tpeaiecdicgend
EXPEnEEC CEZaSE
REPOISIZDE)FOREHIE=N
SASENNEES:

— HighrResplutienAcrallmagen/ (USIDA)
— National Geegraphic TeOPO!

GIS and mappingl teols
EASTII
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